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career, for we know that the statements recorded in the first part of the "Natural History" were based on observations made while he was working with his brother William. It is somewhat remarkable that in later years, when pursuing his scheme of research, Hunter continued to take a keen interest in the practice of dentistry. The explanation is probably to be found in Jesse Foot's book on Hunter. According to that writer, there lived in Gray's Inn Lane one named Speffce who combined the practice of dentistry with barbery. Spence seems to have been a practitioner who understood the limitations of his own powers, and, learning of Hunter's reputation, frequently called him to consultations on the teeth. Hunter at this time was a struggling young surgeon anad no doubt the fees he received were a welcome addition to a sle'hder income. It is'. more than probable that the advice Hunter gave helped to increase Spence's reputation as a dentist, and Spence, with the laudable ambition ot¢ improving -his position, moved to the then fashionable district of Soho Square where he built up a most lucrative practice, Hunter carrying out for him the surgical side of the work, more particularly the operation of transplantation of teeth. Hunter was therefore in constant touch with patients suffering from dental disorders, and with his peculiar mind, he would naturally attempt to unravel the pathology of those conditions which came under his notice. The results of his observations appear in the second part of the work on the teeth.
In estimating our debt to Hunter we must first of all attentively consider the series of specimens designed by him to illustrate " Teeth in General " for these specimens will help us to realize the wideness of his outlook and the comprehensiveness of his generalizations. Some of his views on " Teeth in General " have been preserved in the manuscript catalogue, and although these views are only in the form of rough notes, they nevertheless leave us in no doubt that the specimens were designed to illustrate a well-planned scheme.
The teeth, he says, are always placed " between what may be called the brim or margin of, the mouth and the first intestine-viz., in the mouth, cesophagus and stomach." Those in the mouth are divided into two situations: "First, all those forming two rows in each jaw (i.e., one row in the right and another in the left jaw) and opposed by similar rows in the opposite jaws; secondly, where the teeth are placed in other parts, as the tongue. The first situation admits of divisions, as where those rows are single, as in the quadruped and amphibia: in others they are double, triple, &c., rows, as in many fish. where N-9a the four rows mentioned are composed of a vast number of rows of teeth."
The various functions of teeth are recognized, for he remarks that teeth " may be classed according to their uses, which I shall at present reckon four-viz., holders or retainers which may be called killers, dividers, crackers and grinders, the last two of which may be thought the same." He draws attention to the fact that in some animals " there is a regular succession of teeth by the falling off or destruction of the teeth and new ones continually growing and gradually coming into use." This phase of his work is illustrated by more than eighty specimens, which were prepared from thirty-two different types of animals.
Hunter failed to detect the fact that the cement is a separate structure, and, in his writings, he includes both cement and dentine under the term "bQne." It is difficult to understand this oversight to differentiate between these two structures, especially when we examine his prepara-' R.C.S. is used as an abbreviation of Royal College of Surgeons of England.
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tions of elephants' teeth in which the, two structures are readily distinguishable. The teeth he divided into two main groups:.
(1) Those growing to a given size.
(2) Those growing continually. The first group he subdivided into those composed of bone only and those composed of enamel and bone. Teeth composed of bone only he illustrated by preparations from the porpoise and the whale; and here, at an early stage of our review, we see in Hunter the born demonstrator, for a clearer demonstration of the structure of these teeth than the preparations shown in figs. 1 and 2 is difficult to imagine. The tooth to the right has been uncovered to give a general idea of its shape -and its relation to the socket'; the adjacent tooth has been split to show the pulp in position; the tooth to the left has been bisected and the pulp turned down in order that the relation of the pulp to the hard part of the tooth may be readily recognized.
6 Colyer: Debt of the Denztal Profession to John Hunter Twenty-six specimens prepared from the lion, horse and elqphant are employed to demonstrate the structure of teeth composed of enamel and bone. These specimnens provide us with another object-lesson in the method of teaching, the importance of which cannot be too strongly emphasized. We are unfortunately constrained to teach dental anatonmy in a great measure from dried preparations and there is consequently a tendency to lose sight of the relation between the hard and soft tisstues. The necessity of preparing hi-s specimens in such a manner as to show this relation did not escape Hunter. For example, examine the preparation from a young lion ( fig. 3 ). It will -be observed that the canine is cut through in order to show the pulp, and incidentally the 'relation of the erupting premolar to the deciduous tooth is demonstrated.
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The complex character of the teeth of the horse is shown in a series of seventeen specimuens. I will select two which must have required exceptional skill in their preparation. The first, fig. 4 , is intended to show the relation of the bone-forming pulp to the growing tooth. It is a "horizontal section of the upper jaw, with the two first grinders, of a horse. The bases of the sockets are removed to show the hollow growing roots of the teeth, of which the bone-forming pulps have been pierced the gum. The external part of the jaw has been removed to expodse these teeth. From the most advanced tooth, the outer capsule and external lamella of the tooth have been removed to expose the bone-forming pulp, which adheres to the bottom of the socket, and as it passes into the cavity of the tooth, divides as those cavities divide. In the other tooth the forked bone-forming pulp is turned up, and another lamella of the tooth removed to expose the enamel-forming pulp attached at its base to the' gum, the two pulps, as it were, interdigitating. " The group of specimens illustrating the teeth of elephants still further exemplifies the thoroughness with which he demonstrated his views. This group includes specimens to show (1) the enamelforming pulp;
(2) the bone-forming pulp; (3) the relation of the two pulps to one another; (4) the structure of the completed tooth. Teeth of continual growth he divided into two species, first, 'the dentes scalprarii (chisel-edged teeth); and second, the tusks. In order to show the peculiar characteristics of these two types of teeth he chose the beaver, porcupine and boar.
Hunter has left us specimens to demonstrate "the growth of teeth," "the component parts of teeth," and "the process of shedding the teeth." In the last section there is an excellent preparation of the teeth of an angler illustrating the continual shedding of teeth which takes place in many fish and reptiles. This specimen, fig. 6 , clearly shows the hinge attachment of the teeth to the bone.
The manuscripts contain a short note on the angler but no mention of the teeth. It is hard to believe that the curious mechanism of the hinge attachment could have escaped the notice of such an acute observer as Hunter, and it is highly probable that his views uppn it were contained in the lost manuscripts.
The final group of specimens is designed to illustrate the various positions in which the teeth are situated. Exanlples are given of teeth situated in the mouth.
(d) In a single row in each jaw. (b) In two or more rows in each jaw. (c) In rows on the jaws, and also on other parts, as on the tongue. (d) Where the teeth are scattered. (e) Where they are disposed like a pavement. (f) " This is a very singular class of teeth, where there is no jaw, the motion being in the teeth only."-Hunterian MS. catalogue. This is shown by a vertieal section of an echinus.
The fauces of a carp and a large and small " annelide " are used to demonstrate teeth in the pharynx and osophagus; a " mollusk," " Cape grasshopper," "river craw-fish," and a lobster, to show teeth in the stomach.
Close on one hundred and thirty years have passed since Hunter died and the facts which he demonstrated in these beautiful specimens have gradually been accepted and incorporated in the body of science. His clear intelligence evolved order out of chaos and his work laid the foundations of the science of odontology.
The specimens illustrating the " Natural History of the Human Teeth " have found a home in two museums, that of the Royal College of Surgeons of England and that of the University of Glasgow. It may be questioned whether the specimens in the Glasgow collection are the work of John Hunter. On this point I do not myself think that there is any room for doubt. We know that the subject of teeth attracted his attention early in his career when he was working in collaboration with his elder brother William in London. But the strongest evidence of their authorship is to be found in the fact that the plan of the specimens and the manner of their preparation indicate the mind and hand of the author of the specimens housed in the Royal College of Surgeons of England and the latter are indisputably John Hunter's. There is no evidence that William Hunter specially interested himself in the teeth or prepared specimens.
Hunter's specimens number ninety-three in all, of which fifty-six are in the Glasgow Museum and thirty-seven in that of the Royal College of Surgeons of England. Some subjects are illustrated in one of the collections only. In the Glasgow Museum there are series showing the soft tissues of the mouth; the periodontal membrane and variations of the teeth; but in the College of Surgeons' Museum these subjects are not represented. On the other hand the series in the latter museum showing the growth of the teeth at different ages and secondary dentine are not duplicated at Glasgow. The existence of two separate and distinct collections may seem strange but is not, I think, difficult to explain. Hunter's earliest observations on the teeth were made, as previously mentioned, during his association with his elder brother William and any specimens prepared by John Hunter during that period would become the property of the elder brother who bequeathed his museum to the University of Glasgow. Subsequently John Hunter served in the Seven Years War and on his return he set himself the task of writing a work on the teeth. For the purpose of illustrating this work he had to prepare a fresh set of specimens, and it is these specimens which form part of the collection entrusted to the care of the Royal College of Surgeons.
In viewing these collections, we are at once attracted by a series of preparations showing the growth of the jaw from feetal life until adult age, and then, emphasizing the lesson which the series teaches, there is a final preparation of four mandibles of different ages ( fig. 7) which Hunter describes in the following words:
." Four lower jaws qf different periods of life, from the age when the five shedding teeth are completely formed, to that of a complete set, This figure shows four things: (1) The lengthening of the jaw backwards which is seen by the oblique line made by the four -condyles. (2) The gradual rise of the two processes above the line of the teeth. (3) The gradual increase of the teeth in proportion as the jaw lengthens. (4) The part formed always keeping of the same size."
Here, then, for the first time we are given an account of the growth of the mandible, and the views set forth are almost identical with those we hold to-day. A group of eleven preparations unfolds the progressive growth and loss of the deciduous teeth and the growth of the permanent teeth. These preparations display the teeth separately, as shown in fig. 8 . Other specimens show the growth of singleand multiple-rooted teeth, and demonstrate the absence of any fundamental difference in the growth of the deciduous and permanent teeth.
In Hunter's day the manner in which the teeth are formed was little understood by the ordinary practitioner. Berdmore, who tells us that a perfect knowledge of the teeth is the basis of all rational practice, gives us the following account of the formation of the teeth: " In infants, newly born, we observe, in each socket, a collection of soft white glairy matter contained in a small membranous sack, pierced on that side which corresponds with the bottoml of the socket by a nervous and vascular chord, whose vessels presently divide, and are branched all over the membrane and contained substances." This was written in 1770. Compare with this Hunter's masterly description published one year later "The body of the tooth is formed first, afterwards the enamel and fangs are added to it. All the teeth are produced from a kind of pulpy substance, which is pretty firm in its texture, transparent, excepting at the surface, where it adheres to the jaw, and has at first the shape of the bodies of the teeth which are to be formed from it. These pulpy substances are very vascular. They adhere only at one part to the jaw-viz., at the bottom of the cavity which is to form the socket, and at that place their vessels enter; so that they are prominent, and somewhat loose in the bony cavity which lodges them. fig. 1 , Plate X, " Natural History of the Teeth." "They grow nearly as large as the body of the tooth before the ossification begins, and increase a little for some time after the ossification is begun. They are surrounded by a membrane, which is not connected with them, excepting at their root or surface of adhesion. This membrane adheres by its outer surface all around the bony cavity in-the jaw, and also to the gum where it covers the alveoli.
"When the pulp is very young, as in the fretus of six or seven months, this membrane itself is pretty thick and gelatinous. We can examine it best in a new-born child, and we find it made up of two lamelle, an external and internal; the external is soft and spongy, without any vessels, the^other is much firmer, and extremely vascular, its vessels coming from those that are going to the pulp of the tooth; it makes a kind of capsula for the pulp and body of the tooth. While the tooth is within the gum, there is always a mucilaginous fluid, like the sinovia in the joints, between this membrane and the pulp of the tooth.
" When the tooth cuts the gum, this membrane likewise is perforated; after which it begins to waste, and is entirely gone by the time the tooth is fully formed, for the lower part of the membrane continues to adhere to the neck of the tQoth, which has now risen as high as the edge of the gum." You will search in vain through the text-books of the present day for a more lucid and picturesque account.
Hunter was the first to describe the fibrous character of the enamel and to point out in what manner the enamel is distributed over the dentine. By ingenious experiments he demonstrated the difference in composition between the enamel and the dentine. He says:
Both collections contain teeth which have been treated in this way. The specimens in the Royal College of Surgeons' Museum are shown in fig. 9 .
In the Glasgow Museum there are teeth which have been treated with nitrate of silver in order to show the difference in composition of the two tissues.
To Hunter we are indebted for the first accurate description of the individual teeth, and of the method by which they are attached to the bone. Here again we can only realize the advance he made by a comparison with his contemporary Berdmore, who describes the incisors as follows:
"The Roots of the incisors are long, pointed and single; the Bodies are wedge-like, convex on the outer side, a little concave within, flattened on the sides and so disposed that their sharp edges lie all in a line, making one uniform edge."
Listen now to Hunter's description of the lower incisors: " The bodies of the Incisores are broad, having two flat surfaces, one anterior, the other posterior. These surfaces meet in a sharp cutting edge.
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The anterior surface is convex in every direction, and placed almost perpendicularly; and the posterior is concave and sloping, so that the cutting edge is almost directly over the anterior surface. These surfaces are broadest and the Tooth is thinnest at the cutting edge, or end of the Tooth, and thence they become gradually narrower and the Tooth thicker towards the neck, where the surfaces are continued to the narrowest side, or edge of the fang. The body of an Incisor, in a side-view, grows gradually thicker, or broader, from the edge or end of the Tooth to its neck: and these coincide with the flat or broad side of the fang; so that when we look on the fore part, or on the back part of an Incisor, we observe it grows constantly narrower, from its cutting edge to the extremity of its fang. But in a side-view it is thickest and broadest at its neck, and thence becomes gradually more narrow, both to its cutting edge and to the point of its fang. "The enamel is continued farther down, and is thicker on the anterior and back part of the Incisores than on their sides, and is even a little thicker on the fore part than upon the back part of the Tooth. If we view them laterally, either when intire, or when cut down through the middle, but especially in the latter case, it would seem as if the fang was driven like a wedge into, and had split the body of enamel of the Tooth. They stand almost perpendicularly, their bodies being turned a little forwards. Their fangs are much shorter than those of the Ctspidati, but pretty much of the same length with all the other Teeth of this Jaw."
There are specimens to show the shapes of the pulp chambers ( fig. 10 ) and drawings to illustrate the arterial supply of the pulp and alveolar process.
Hunter was the first to draw attention to the formation of secondary dentine. He says:-" A tooth very often wears down so low that its cavity would be exposed, if no other alteration were produced in it. To prevent this, Nature has taken care that the bottom part of the cavity should be filled up by new matter, in proportion as the surface of the teeth is worn down. This new matter may be easily known from the old, for when a tooth has been worn down almost to the neck, a spot may always be seen in the middle, which is more transparent, and at the same time of a darker colour (occasioned, in some measure, by the dark cavity under it), and is generally softer than the other." The second part of the " Natural History of the Teeth," containing Hunter's views on the pathology and treatment of diseases of the teeth, was published in 1776. In criticizing this part of his work, we must remember the years that have past since it was written and we must view it in the light of the limited knowledge which existed in his day. The keynote of the work is this-treatment must be based on a sound knowledge of anatomy, physiology and pathology-and this principle we must take thoroughly to heart if we wish to be regarded as a scientific profession.
Four years ago I was afforded an opportunity of examining a collection of skulls of Londoners of the sixteenth to the eighteenth centurv and since then I have re-read Hunter's work with added interest because I have been better able to visualize the type and extent of dental disease in his day. It has always seemed odd to me that he should have devoted a section to " Deep-seated Abscesses in the Jaws"; but this is readily understood when one's attention is drawn to the large number of very severe abscesses that occurred in his day. He realized that these abscesses commonly arose from a disease in the teeth, " more especially in the cuspidati, these teeth passing further into the jaw than others. Their depth in the jaw being beyond the attachment of the lip to the gum, if an abscess forms at their points, it more readily makes its way through the common integument of the face, than between the gum and lip, which disfigures the face, and when in the lower jaw looks like the evil."
The clinical condition of the gums now called "Vincent's angina," which has been very prevalent during the recent war, was recognized by Hunter. It is true that he did not know its pathology as we know it to-day, but he gives us an excellent clinical picture of the condition in the following words:
"When the gums first begin to have a tenderness, we may observe it first on their edges; the common smooth skin of the gum is not confined to its very edge, but becomes at the edge a little rough like a border and somewhat thickened. The part of the gum between two teeth swells, and often pushes out like luxuriant flesh, which is frequently very tender. The inflammation is often carried so far as to make the gums ulcerate, so that the gums in many cases have a common ulcer upon them, by which process a part of the tooth is denuded. This is often in one part only, often only on one jaw, while in some cases it is on' the whole gums on both jaws. In this case it often happens that the alveolar process disappears, after the manner above described, by taking part in the inflammation, either from the same cause, or from sympathy. In such cases there is always a very considerable discharge of matter from the inside of the gums and alveolar process, which always takes the course of the tooth for its exit. In many of these cases we find that while the gums are ulcerating in one part, they are swelling and become spongy in another, and hanging loose upon the teeth; and this often takes place where there is no ulceration in any part."
It would be difficult to find in modern literature a more lucid account of the progressive stages in inflammation of the gums, from the marginal gingivitis of the mouth-breathing child on the one hand to the acute ulceraJtion of the gums seen in cases of Vincent's angina on the other.
Irregularities in the position of the teeth he attributes to " want of room in the jaw," and his treatment by extraction is based on that idea. The choice of teeth must, he states, be left to the judgment of the operator, but certain guiding principles are suggested:-(1) " If there is any one Tooth very much out of the row, and all the others regular, that Tooth may be removed and the two neighbouring ones brought closer together."
(2) " If there are two or more Teeth of the same side very irregular (as, for instance, the second Incisor and Cuspidatus), and it appears to be of no consequence with respect to regularity, which of them is removed, I should recommiend the extraction of the furthest back of the two, viz., the Cuspidatus, because if there should be any space, not filled up, when the tooth is brought into the row, it will not be readily seen."
(3) " If the above mentioned two Teeth are not in the circle, but still not far out of it, and yet there is not room for both, in such a case I would recommend the extraction of the first Bicuspis, although it should be perfectly in the row because the two others will then be easily brought into the circle, and, if there is any space left, it will be so far back as not to be at all observable."
For the treatment of superior protrusion he suggests the removal of a premolar on each side, by which means, he says, " the fore part of the circle will fall back."
Most interesting, also, is his recognition of the value of early extraction of unsaveable first permanent molars. The paragraph in which he refers to this is as follows: "It may not be improper, in this place, to take notice of a case which frequently occurs. It is a decay of the first adult grinder at an early age-viz., before the temporary grinders are shed, and before the second grinder of the adult has made its appearance through the gum. In this case, I would recommend removing the diseased tooth immediately, although it may occasion no kind of trouble; for, if it be drawn before the temporary grinders are shed, and before the second adult grinder has cut the gum, it will in a short time not be missed; because the bicuspids of that side will fall a little back, and the second and third grinders will come a little forward, by which means the space will be filled up, and these teeth will be well supported. Besides, the removal of this tooth will make room for the fore teeth, which are often very much wanted, especially in the upper jaw."
The first part of the " Natural History of the Teeth" is profusely illustrated, but the second part is without a single illustration; there are, however, twenty-six preparations in the two museums illustrating the pathology of-the teeth. Attention is drawn to two of these preparations because I think they are unique. The first, fig. 11 , is a maxillary canine with a curious spine-like projection from the labial aspect; the second, fig. 12 , is the skull of a negress with a canine erupting in the nasal fossa.
Time will not permit me to refer at any great length to Hunter's contributions to comparative dental anatomy and pathology. In the osteological series there are over 500 skulls of animals belonging to nearly 150 different varieties.
There are a few notes on the dentitions of these in his posthumous papers. Most of the notes are brief-for instance, regarding the kinkajou he remarks, it " has three grinders like a monkey's; two sharppointed teeth which may be called little canines; all these are close together in the upper jaw; six incisors, which are close together in the lower jaw." In a few instances the descriptions are given in fuller detail, as in his account of the teeth of a Phascogale, which, Owen remarked, " could not fail to impress the reader with Hunter's faculties of accurate and minute description." FIG. 11. Maxillary canine with a curious spine-like projection from the labial surface.
(R.C.S. Odonto. Series, H 105.)
Although Hunter's views on many of the specimens were never recorded, or, if recorded, were lost, nevertheless the specimens remain and it was mainly to those that Owen must have turned when he was preparing his classical work on "Odontography."
There are a few specimens of comparative dental pathology, but they are not referred to in any of his writings. There are examples of bullets embedded in the tusks of elephants, of secondary dentine, of overgrowth of teeth, and there is an extraordinary specimen of a malformed molar of an elephant. Such, then, is a brief and, I am afraid, im'perfect picture of Hunter's work on teeth, but I trust it is sufficient to show how vast is the debt that dentistry owes to this great man. It is true that his writings are not free from errors, but some of these are, I feel sure, to be attributed to want of care in the revision of the proof sheets. At times he is most lucid, at other times obscure, but he is always interesting. He is constantly suggesting explanations, and these "Hints of Hunter," which were full of meaning, pointed the direction in which investigation should be pursued.
Of Hunter it can truly be said that he was a student in the great university of Nature, he was a most accurate observer, he understood the value of experitnental investigation and he possessed FIG. 12. Skull of a negress with a canine erupting in the nasal fossa.
(R.C.. Odonto Series H 88. )' the power of making wide generalizations from the facts which camie under his observation. We shall never know how far he had linked these facts together into a theory of life, but the specimens remain and they speak for themselves. We must needs ever be grateful to him for placing the science of dentistry on a solid foundation, upon which the super-structure is gradually being built. The building is far from complete, but I am optimistic enough to believe that completed it will be, and that the day will come when our knowledge will enable us to prevent dental disease. The more closely we follow the methods of John Hunter the more quickly will that great ideal be realized. ' For the loan of the blocks we are indebted to Messrs. Claudius Ash, Sons and Co.,FLtd.
